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American Endurance Established 


On April 1 2th, the 
Loughead Seaplane 
F - i established a 
new American du- 
ration record. This 
seaplane, the largest 
ever construdted on 
the Pacific Coast, 
made the trip, with 
a pilot and thr< 


nger 


, from 


Santa Barbara to San 
Diego, a distance of 

minutes. 

The F-i is designed 
for aerial patrol and 
is motored by two 
Six Cylinder Hall- 
Scot t A-5 150 h.p. 
Airplane Engines. 
Catalog on Request 


HALL-SCOTT MOTOR CAR COMPANY 
Crocker Building San Francisc 


PROPERTY U.S. AIR FORCE 
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CONTRACTORS TO 
The United States Army and Navy 
The British Admiralty 

m 

THE BURGESS COMPANY 

MARBLEHEAD, MASS. 

Sole Licensees for the United States for the Dunne Patents 


-L-W- F- ENGINEERING - COMPANY- 

COLLEGE POINT. N. T. 
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NEW 

ENDURANCE RECORD 


UNION GAS ENGINE COMPANY 


A BEAL* riGUTI NC * INDUSTRY 


OAKLAND 


CALIFORNIA 


Established by 

Union Airplane Motor 
at U. S. Aeronautical 
Testing Laboratory , 
Navy Yard, Washing- 
ton, D. C. 

Best previous record ex- 
ceeded by fifty per cent. 
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BAKELITE 



These Sheets, Tubes and Rods Save Moulding 

< t ^>QME*of the most complex electrical and mechanical articles have been ma- 
^ chined or punched from the many varied stock sizes of Bakelite Sheet. Tube 
and Rod. 

These convenient forms of Bakelite afford the manufacturer who does not 
wish to incur the expense of making special moulds an opportunity to take ad- 
vantage of the superior insulating and physical properties and easy machining 
qualities of Bakelite at a very nominal cost. 

Bakelite Sheet, Tube and Rod possesses even greater mechanical and dielec- 
tric strength than Bakelite Moulded Insulation. It is unaffected by water, steam, 
oils, solvents and most chemicals af»d will not bloom or swell.” 

Orders for these forms of Bakelite should be directed to either the 

CONTINENTAL FIBRE COMPANY WESTINGHOUSE ELECTRIC & MFC CO 
Newark. Delaware East Pittsburgh. Pa.. 

R e GENERAL BAKELITE COMPANY. 2 Rector Street, New York, welcomes inquiries 
>m manufacturers and maintains a research laboratory for the working out of new 
applications, including those pertaining to flying machines. 
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AIRPLANE STEEL 


3 / 2 % COLD DRAWN 
NICKEL STEEL BARS 

FOR AIRPLANE BOLTS 
EYE BOLTS 

CLEVIS PINS, ETC. 


Special Analysis Stock Conforming to Government Specifications 


Your inquiries are solicited. If you are 
a manufacturer and not on our mail- 
ing list, please send in your name 



Eife llrtH-JJterrf (ttn. 

"STEEL OF QUALITY" 

2230-40 East Ninth Street, GUenrlanii 
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Absolutely accurate 
and dependable under 
all conditions 


The Boyce Moto Meter tells the pilot 
the exact condition of his engine — any 
time, at any altitude, in any climate. A 
glance shows him whether it is becoming 
too hot — and equally vital — whether it is 
becoming too cold. 


The Boyce Moto Meter is the only 
motor heat indicator which registers as 
low as freezing. 

THE MOTO METER COMPANY, Inc., 

Contractor! to the U. S. Government, 

Long Island City, New York. 
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“We have been using 
NON-GRAN bearing 
bronze for three years in 
various parts of our truck. 
The quality of the metal 
has at all times been 
very uniform.” 

I N this positive fashion a manufac- 
turer of motor trucks who is known 
best perhaps by the quality and 
performance of his product, has added 
his testimony to that of many others. 



American Bronze Corporation 

Berwyn Pennsylvania 
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PHILBRIN 


triplex ^Double " Ignition 



For Airplanes 
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The requirements of varnish are complex 
—in the case of the United States Signal 
Corps for Airplane work they number 34 
specifications. 

Between the three simple ingredients and 
the satisfaction of the thirty-four conditions 
there is one vital interval, and that is the 
process of manufacture. 


No book tells exactly how tc 
college teaches the process, 
vented over night. 

In the Sherwin-Williams plant, specific processes 
have been growing for fifty-two years. Time, tem- 
peratures, proportions and experience are the de- 
termining elements that enable us to make a var- 
nish for any purpose with practically the same 
three ingredients. 

Air-Plane Rexpar is a definite combination of the 

correct processes and the correct ingredients. li 

meets all the specifications designated by the United 
- Signal tv,rp, for \irplane work. It w.->- 

ordered by the United Stales Government because 

it passed all tests, and could be had at a reasonable IHgS 

price and in any quantity. The first order for if. 

ear load s^is the largest individual order for varnish IhH 

Sherwin-Williams resources in experience, male- 
rial-, plant capacity and shipping facilities are ad.- 
quale lor any demand, and on any specification. BUBhW 


nakc varnish. 
No process is 


Sherwin-Williams 


3 + X=34 


i he ingredients in varnish are simple — - 
usually three — gum, turpentine and oil. 
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We manufacture the following parts for airplanes 


All Standard Types of Turnbuckles 
Tie Rods and Clevises 
Thimbles Bolts 
and Clevis Pins 




THE 

DAYTON METAL PRODUCTS CO. 

DAYTON, OHIO, U. S. A. 
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WYMAN- 

GORDON 

Only long experience can 
produce forgings which 
will meet the exacting de- 
mands of the successful 
airplane. 

The unvarying reliability 
of Wyman-Gordon prod- 
ucts is the logical result of 
high ideals consistently 
maintained. 

At every stage of manu- 
facture, Wyman-Gordon 
forgings are subject to 
rigid inspection and tests, 
guaranteeing a perfect 
product. 

Engineers and manufac- 
turers are invited to con- 
sult with us in reference 
to any of their forging 
problems. 

Wyman-Gordon Co. 

WORCESTER, MASS. CLEVELAND OHIO 

GUARANTEED 

FORGINGS 


0U(l FORGINCS HAVE BEEN TESTED IN BATTU 
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EFFICIENT AERIAL NAVIGATION 
DEPENDS UPON 


Aeronautic Instruments 

°J 

Accuracy and Precision 


SPERRY GYROSCOPE - COMPANY 
MANHATTAN - BRIDGE- PLAZA 
BROOKLYN -NEW- YORK 
U-S-A 

LONDON PARIS 

15 Victoria St., N. W., 1 126 Rue dc Provence 
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New 


Ba'li 


iure 


Here are a few of many reasons for the QUALITY of 
this ball bearing: 


Because it is of chrome alloy steel tubing 
specially made for us and the best that 
money and skill can produce. 

Because our manufacturing processs ex- 
act dimensions that are accurate to a 
ten-thousandth part of an inch or one- 
thirtieth the thickness of a human hair. 

The quality of New Departure ball bear 


Because each bearing is 
eight times during its c 
precise instruments thatt 
quality and accuracy. 
Because the steel balls a 
selves from the best ch 
procurable and are insis 
strength, sphericity and u 
:s is the reason for their i 


r trucks, aeroplanes and all kinds of n 
THE NEW DEPARTURE MANUFACTURING COMPANY, BRISTOL, CONN. 


AVIATION -"Sir 


AERONAUTICAL ENGINEERING 


Conventional Propeller Calculations 
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The De Haviland-IV Biplane* 





Determination of Permeability of Balloon Fabrics* 

By Junius David Edwards 


One of the most essential characteristics of a balloon en- 
velope is that it shall be gas light, or nearly so. Therefore the 
determination of the permeability of balloon fabrics to hydro- 
gen, which is the gas used in the modern dirigible and kite 
balloons, is of first importance in determining their suitability 
for balloon construction. In connection with a study of the 
permeability of balloon fabrics it has been necessary to in- 
vestigate different forms of apparatus and the influence of ex- 
perimental conditions in order to interpret test results intelli- 
gently. The results of the Bureau's investigation of methods 
of determining permeability are presented in this paper. The 
effect of composition, method of construction, etc., upon the 
permeability will not be discussed in the present paper, which 
deals only with testing methods. 

A great many materials have been suggested for rendering 
fabric gas tight; the great majority of bulloon envelopes, how- 
ever, are made from rubber-coated silk or cotton, usually the 
latter. For the balloon envelope, two plies of cloth are used 
with the gas-tight rubber film between them. The two plies 
may be placed parallel to each other or one ply may be placed 
at an angle of 45 deg.; the biased fabric is supposed to offer 
greater resistance to tearing. Usually from 100 to 130 grams 
of rubber per square meter are placed between the plies. For 
protecting the fabric and the gas-retaining rubber film from 
the action of light, heat, moisture, etc., rubber coatings may he 
applied on the outside; further protection is sometimes added 
by coating the inside of the fabric also. Lighter single-ply 
fabrics arc sometimes made for use in ba lionets and three-ply 
fabrics find use in large dirigibles or supply balloons. 

Goldbeater's skin finds some application in dirigible balloons 
of the rigid type. Oiled fabrics of various kinds, as well as 
fnbrics coated with lacquers made from cellulose acetate or 
nitrate, have been tried. Various coatings have also been ap- 
plied to rubberized fabrics with a view to rendering them more 
nearly gas tight and increasing their durability. However, 
none of these has been found entirely successful. 


Gas escapes from a balloon envelope through leaks at valves, 
seams, and imperfections in the fabric, and by passage through 
the fabric. Hydrogen might pass through the fabric by dif- 
fusion through minute holes in a manner similar to the passage 
of a gas through a porous plate or it might escape by solution 
in the rubber film with subsequent evaporation from the other 
side. As a matter of fact, both processes occur simultaneously. 
The escape of hydrogen through openings in the fabric is only 
a case of gas effusion, but the passage of hydrogen through 
the rubber of the fabric is a very different phenomenon. 

Thomas Graham.' in 186G. investigated the flow of gases 
through rubber films and showed that it was a solution 
phenomenon and not a diffusion phenomenon. If gases passed 
through rubber films by diffusion through microscopic holes, 
their relative rotes of’ escape should be approximately in- 
versely proportional to the square roots of their densities. 
Graham showed, however, that the rales of penetration of dit- 
frrent gases bore no relation to their density He found the 
relative rates of penetration of rubber by different gases to lie 
as follows : 


The rate of change of permeability of rubber films with 
change of temperature i» also murb greater than can be nr- 
counted for by the diffusion theory. These and other tacts 
have shown that gases penetrate rubber by first dissolving in 
the ruhlier. 

When a rubber-coated balloon fabric is placed in contact 
with hydrogen on one side and air on the other, the following 
process is substantially what occurs. Both the hydrogen and 
the oxygen and nitrogen of the air dissolve in the rubber film 




and tend to saturate it up to the limits determined by the tem- 
perature and by the partial pressure of each gas. Each gas 
penetrates the rubber film at its characteristic speed, and when 
it reaches the opposite side of the rubber film the gas evapor- 
ates from its solution in the rubber because the partial pres- 
sure of the gas in question is substantially zero. More of each 
gas is dissolved continuously on the first side of the fabric and 
a dynamic equilibrium is reached which continues so long os 
fresh air and fresh hydrogen are available at the two surfaces. 
In this manner hydrogen passes through the rubber to the air 
side and air passes through to the hydrogen side. 

These facts will be discussed more fully in connection with 
the experimental work and their bearing on methods of test 
pointed out. 

The permeability of a balloon fabric may be defined as the 
rate at which it is penetrated by n certain gas; except when 
stated otherwise, this gas is understood in this paper to be 
hydrogen. Permeability will be expressed in terms of liters of 
hydrogen per square meter per 24 hr., the volume of hydrogen 



being corrected to the standard conditions of 0 deg. C and 760 

The methods in use for the determination of the permeabil- 
ity of balloon fabrics to hydrogen may be divided into two 
classes: (1) Methods which measure the rate of decrease in 

volume of a mass of hydrogen separated from the atmosphere 
by a definite area of the fabric; or (2) methods which measure 
by chemical or physical means the volume of hydrogen passing 
through a defiuite area of fabric in a given period. 

The two methods may be characterized as the volume loss 
and penetration methods, respectively. According to the 
definition of permeability just given the volume-loss method 
does not measure the permeability of a fabric because in the 
volume-loss method the quantity measured is the volume of 
hydrogen escaping minus the volume air passing into the 

hydrogen chamber. What it measures is the difference in the 
permeability of the fabric to hydrogen and air. Accordingly, 
any result obtained with this method will he characterized as 
the “ volume-loss " permeability. 

(«) Volume-Loss Methods - — The most widely used appa- 
ratus for applying the volume-loss method is known as the 
Renard-Sureouf balance. As shown in Fig. 1, it consists of 
I he bell of a small gas holder mounted on one arm of a bal- 
ance: the toil of the bell is closed by the fabric (shown by a 
dotted line) under test. The bell moves up and down in an 
annular space filled with water; the annular container is 
attached to the base of the balance. The bell is first filled with 
hydrogen by alternately filling and emptying until the ^air has 

ing weights to the opposite balance arm. As hydrogen escapes, 
the bell sinks, and the pointer moves over a calibrated scale 
indicating the volume loss. The apparatus should be kept in a 
constant temperature ehamber. 

Five other forms of apparatus of this class are described by 
Austerweil.’ In each of these forms of apparatus a gas eliani- 

1 O. Austerweil. Dle^Anaewuiidtc Cttemle In der I,uftfahrt. Published 
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ing the concentration of hydrogen in the air stream after 
passing over the fabric. From the percentage of hydrogen so 
determined and the rate at which the air was passing, as 
determined by a gas meter, the permeability was easily calcu- 

4 — Experimental Apparatus 

In the investigation of different testing methods several 
forms of apparatus were employed. The most useful appa- 
ratus and the one employed in all routine testing work as well 
as most of the experimental work is shown in Fig. 3. It 
applies the penetration method and employs a gas interfer- 
ometer for determining the hydrogen passing through the 
fabric. 

In this apparatus, the fabric is held in the permeability 
cell a, maintained at constant temperature in an air or water 
bath h. Pure, dry hydrogen passes over one side of the fabrie 
and out through a water seal g. 

Air after passing through the wet-pressure regulator e and 
a length of capillary tubing to reduce pressure fluctuations, is 
dried by bubbling through concentrated sulphuric acid in e 
and then passed over the other side of the fabric through a 
drying tube d 1 and into one ehamber of the interferometer. 
It passes out through the drying tube d which prevents dif- 
fusion of water vapor into the interferometer and then through 
the saturator / filled with glass heads partly covered with 
water and then through the wet meter m. The saturator is 
employed to prevent loss of water from the meter by evapora- 
lion into the gas being measured. When the interferometer 
is being read, the air stream is by-passed through the cock l 
into the wet meter so as not to interrupt the flow of air through 
the permeability cell. The pressure on the air and hydrogen 
sides is measured by U -gages i filled with oil and water, re- 
spectively. Dry’ air is passed through the other chamber of the 
interferometer to serve as a comparison gas, or it may be 
passed through both chambers when it is desired to obtain the 
•• zero reading " of the interferometer. 

The gas interferometer and its uses have been described in 
detail by Haber and Lowe," L. Stuckvrt,' L. H. Adams," and 
others. The Rayleigh-Zciss type of gas interferometer meas- 
ures the difference in refraetivity of two samples of gas con- 
tained in two gas chambere 100 em long. Light from an 
illuminated slit passes through both chambers, after which the 
two beams combine to produce interference fringes which are 



ber filled with hydrogen is closed by the fabric under test. A 
graduated measuring tube is connected with this chamber and 
the volume of hydrogeu escaping is measured by the volume of 
water necessary to replace it and maintain constant pressure. 
A leveling bottle may be used to introduce water into the 
measuring tube or it may be connected with a Mariotte flask 
which automatically introduces the water under constant pres- 
sure. if a leveling bottle is used, the pressure does not remain 
constant and must be adjusted at frequent intervals. The op- 



erating characteristics of Ibis class of apparatus are discussed 

(6) Penetration Methods. — The various forms of apparatus 
for applying the penetration method all employ* a cell which 
is divided by the fabric into two chambers. In one of these 
chambers an atmosphere of hydrogen is maintained at a def- 
inite pressure. Through the other ehamber is passed a stream 
of air which carries away the hydrogen as it penetrates the 
fabric. Tito amount of this hydrogen is determined by hurtl- 
ing it to form water and weighing the water after absorption 
in some suitable medium, or the percentage of hydrogen is 
determined in t best renin of air passing over the fabric by 

The apparatus of Barr and Rosenhain,' as used in the Na- 
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Skilled Workmen May Be Retained 
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On the Press 

Aeronautical Engineering 
and Airplane Design 


By SERGEANT ALEXANDER KLEMIN 



AN AUTHORITATIVE 

HAND-BOOK : REFERENCE BOOK : TEXT- BOOK 

for AERONAUTICAL ENGINEERS, DESIGNERS AND STUDENTS 
Price, Postpaid, in the United States $5.00 net 


This book, which is based upon the course in Aeronautical Engineering at the 
Massachusetts Institute of Technology and prepared by the instructors at that insti- 
tution, is the only complete work on the subject. It was recently printed serially 
in Aviation and Aeronautical Engineering as a “ Course in Aerodynamics and Air- 
plane Design,” and was immediately recognized as the indispensable authority for 
the aeronautical engineer. 

Owing to the great demand for this work, the text and illustrations have been 
thoroughly revised and brought up-to-date, and the course is being reprinted in 
book form. 


by parcel post C. O. D., a 


ew York City. 

y of “ Aeronautical Engineering a 
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CLEVELAND, OHIO 


The Strong, Carlisle & Hammond Co. 




in g- hardening, tempering and 
^Carlisle melting. They give real serv- 
) Hammond ice because they are built by men 

r 1 iaiumuuu who know actual plant condi- 
1NDUSTRIAL tions. The wide variety of fur- 
FURNACES' naces and the careful selection 
make it possible for 


Positive, uniform results, i 
Furnaces give such u 



A T I O N 


Remarkable Opportunity 
In Seaplanes and 


Motors 


WE HAVE FOR SAFE 

1 Two-place complete Seaplane, twin float 
A 7, 90-100 HP, Hall- Scott Motor. 
Speed 70 miles per hour, especially 
constructed for schooling purposes, 
and equipped with Dep. Control. 

2 Brand new Hall-Scott A 5a “Big Six” 
Navy Inspected Motors, 135-150 HP. 


The Above at Very Reasonable Prices 
Write for Particulars 


BOEING AIRPLANE COMPANY 

SEATTLE, WASHINGTON 



“ Heat Treatment — annealing, 
hardening and tempering — determine 
more than anything else the quality of 
the finished product. 

“ Heat Control ” — the secret of heat 
treatment — is reduced to an exact 
science in our plant. 

Your valves, bolts and special parts are 
heat treated in furnaces whose tem- 
peratures are indicated by electrical 
pyrometers so sensitive that even a 
variation of less than five degrees is 
easily seen. An elaborate valve control 
system centralized at the pyrometer 
room enables these variations of tempera- 
ture to be promptly corrected. 

No element of chance enters into our heat 
treatment. The temperature is tested — 
controlled— KNOWN. 


OF YOUR PLANT 
for 

Valves 

Propeller Hub Bolts 
Push Rods 
Turnbuckles 


file Steel Products Co. 

Michigan Plant Main Plant Metals Welding Plant 

Detroit, Mich. Cleveland, Ohio Cleveland, Ohio 
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MACHINE COMPANY 

MANUFACTURERS OF 

FINE WOOD WORKING MACHINES 

WE HAVE SERVED 
Curtiss Engineering Corporation 
L. W. F. Engineering Company 
Wright-Martin Aircraft Corporation 
Standard Aircraft Corporation 
Continental Aircraft Company 
Why not you? 

Factory, 512-524 West 41st Street, New York City 

Established 1862 


W I D M A N 

Manufacturers of 

Waterproof Ply Wood Panels of All Thicknesses and Plies 

Stand Highest in Government Tests for 
Strength and Water Resisting Qualities 

FABRICATORS OF PARTS OF ALL KINDS 

OUR ENGINEERING DEPARTMENT IS AT YOUR SERVICE 

Sales Agents for Certus Glue 

Absolutely Waterproof and accepted by the Government 

J. C. WIDMAN & COMPANY 

Fourteenth and Kirby Avenue Detroit, Michigan 
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Manufacturers of luminous aircraft instruments will find 
it a great convenience and a distinct advantage to send 
ns their dials to be Luma-lited. 

Luma is absolutely guaranteed to contain only Radium as 
its activating agent, no Mcsothoriutn. Radiothorium. Ion- 
ium nor Polonium being added. 

It meets the requirements of the British Admiralty and 
specifications of the United States Government for 'use 
on military aircraft instruments and is now being used 
by leading manufacturers of such instruments. 

We apply Luma to dials of every description. Our facil- 
ities are such that wc are enabled to execute orders of 
any size promptly, skillfully and economically. 


WE USE THE CELEBRATED 


a counterbalanced aviation 
crankshaft .... 


one of the I 8 different 
models we are now making 
for I 4 aviation motor companies . . . 
reduces vibration and eliminates bearing pressure 

THE PARK DROP FORGE CO. CLEVELAND, OHIO 


For Aircrafl Instruments 


RADIUM DIAL COMPANY 

GENERAL OFFICES- PITTSBURGH. PA. 
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lVIAT! 


4CKERM^N 

LANDING 



CE4R 


SIMPLICITY 

/TRENCTH 

SERVICE 


fYHE ACKERMAN WHEEL COMPANY 

54*2 Rockefeller Building. CLEVELAND. OHIO. U.S.A. 



THE JORGENSEN PATENT 

ADJUSTABLE HAND SCREW 

is the first real improvement in years over the old 
style Wood Hand Screw. 

Jaws can be adjusted to ANY ANGLE. This is a decided 
advantage, as it saves the time usually spent in squaring up irregular 
surfaces. A single clamp will adjust to any of the positions shown, or 
any modification of them. One jaw can also be made to overlap the 

HAMMACHER, SCHLEMMER & CO. 

HARDWARE. TOOLS AND SCPPUES 

New York. Since 1848 Fourth Avenue and 13th Street 
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The 

Lanzius 

Variable 

Speed 

Aeroplane 

Executive Offices 

3405-3407 Woolworth Bldg.. New York City 
Telephone 8580 Barclay 

Lanzius Aircraft Company 


FHAM*4!NC 

CHARACTER COLORS 

jmsmmj smamr 

2^TOeBSTER AVE..L.I.CITY 
SPECIALISTS IN BAKEDON RUSTPROOFING TRANSPARENT OIL 




Christensen Self=Starter 

FOR AIRCRAFT MOTORS 

Starts any aircraft motor, 4-6-8-12 or 
16 cylinders, by the touch of a button. 
Prevents accidents on the ground and 
in the air by its positive action. 

Weighs 20 to 35 pounds complete. 

A letter brings full information 

The Christensen Engineering Co. 

861 First National Bank Bldg., Milwaukee, Wis. 


Mahogany and Cedar 
Lumber and Veneers 

Especially Manufactured 
and Selected for 

Propellers and Fuselages 

Astoria Veneer Mills and 
Dock Company 

Office, 347 Madison Avenue 
New York. N. Y. 

Telephone Call, Vanderbilt 5260 

Factory. Foot Blackweli. Street 
Long Island City, N. Y. 
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WITTEMANN-LEWIS 

AIRCRAFT 

COMPANY 

NEWARK, N. J. 

Main Office and Factory: 

Lincoln Highway 
near Passaic River 

Telephone, Market 9096 


IN THE. AIR 

Calls for 

Speed — Strength — Ease of Control 

In addition to these vital requisites the new 
Continental Pusher offers wide range of 
vision for Observer, Camera Man or Gunner. 

The Continental Aircraft Corporation 

Factory and Aviation Field NewYorK Office 

AMITYVILLE. L. I. 120 LIBERTY STREET 

MANUFACTURERS OF 

Airplanes, Experimental Airplanes and Parts 







Thomas -Mouse Aiccpaft Coppoeation 


ITHACA . N-V'- XJ.S.A. 


Contractors to U. S. Government 






Propeller Shaping Machine 


For Two, Three and Four-Bladed 
Screws 


Mattison Machine Works 


THE DEFIANCE AUTOMATIC 
AIRPLANE PROPELLER LATHE 


IT HAS GOVERNMENT AND MANU- 
FACTURERS’ ENDORSEMENTS 
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FUEL LEVEL 
GAGES 



This cut shows our 
Model 51 Gage 
which is standard on 
practically all type 
of military training 
machines. 



M 


Other types of gages 
in large quantities 
are “ doing their 
bit ” as part of the 
equipment of Eng- 
1 i s h Government 
Warplanes. 


w 


ITICIU TIFM DESIGNED 


BOSTON AUTO GAGE CO. 

8 WALTHAM STREET, BOSTON, MASS. 


ROME 

AERONAUTICAL 

RADIATORS 

Developed from years of experience in 
building all types of radiators. 

They possess every feature and qualifi- 
cation necessary for a high grade 
product. 

STRONG 

EFFICIENT 

DURABLE 

Used on the best American flying machines. 
Our engineering department is at your 

Rome -Turney Radiator Company 
Rome, N. Y., U. S. A. 
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Aeronautical Trade Directory — Continued 
BALL BEARINGS f mU 5-^ d v ard ; t „ 


NEW DEPARTURE M 


INTERNATIONAL AERONAIT 
TICAL INSTRUMENT CORP 
TAYLOR INSTRUMENT COM 

BEARING METALS 

FAHRIG META L^CO. 

Magnolia Metal Co. 

BUSHINGS 


CARBURETORS 


DRIFT INDICATOR 

SPERRY GYROSCOPE CO. 

DRY KILNS 
DYNAMOMETER 
ENGINE PARTS 

Allegheny Forging Co. 


ITIMPSON, EDWIN t 


Johns-Manville 
i Aeronautic 
1 Instruments 


CtUR designing staff and 
manufacturing organ- 
ization are both at the call 
of those who require j-peed 
indicating and revolution 
recording instruments. 

We invite your special 
problems in airplane acces- 
sory apparatus. 

H. W. Johns-Manville Co. 

New York City 


SPERRY GYROSCOPE CO. 
TAYLOR INSTRUMENT COM- 

DOPE AND V A RNISH 

CHEMICAL PRODUCTS CO. 

DU PONT CHEMICAL WORKS 
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WIRE WHEELS 


FOR COMBAT AND ALL OTHER TYPES 
OF 

AIRPLANES 

CONTRACTORS TO 
LEADING AIRPLANE COMPANIES 


Our Engineering Department 
will gladly cooperate with you 
in your experimental work 

SPRANGER WIRE WHEEL 
CORPORATION 

DETROIT, U. S. A. 

NEW YORK REPRESENTATIVE 
THOS. C CHEASLEY 

137 47th Street Phone Bry.nl 8S7» 



Multiple 

Storage 

Batteries 


20 Watt Hrs. per lb. of Ele- 
ments. Multiple 
teries are the LIG 
most POWERFUL 
tured for 
ignition and 



Ci 


BATTERY CO., 



IN ACTUAL DAILY 

PERFORMANCE 

In every branch of military service — Engineer- 
ing Corps, Aviation Section, Quartermaster 
Corps, and general Patrol, Scout, and Dispatch 
duty — you will find the 


$ndum Motocycle 

With Pouterplus Motor 









AVIATION 


RLM in Active Service 

llfaf 

zz^hi 5 ,i fte ; is f sr n,on,hs of scrvice - x °* 


Elastic Aviation Cord 

SB 






RADIUM LUMINOUS MATERIAL CORPORATION 


s? aiy^ag^y” 1 ** " 

J - w - wood ELAsnc WEB CO. 

8'KiskS: ... .•••.••was 




Fahrig Anti-Friction Metal 



The Best Bearing Metal on the Market 





TURNBUCKLES 

419 


Highest Quality 

Fahrig Metal Quality has become a stand- 
ard for reliability. We specialize in this 


to Meet the Most 

me tm-copper alloy which has superior 


Exact Requirements 

-Kli.Wu.ilo™. 


Standard Turnbuckle Company 

r !ST_ d 


CORRY. PA. 

M— BW ~~ i" £J 


New York Office: Wool worth Building 

FAHRIG METAL 00,34 Commerce Sl, N.Y. 


n " ° 
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Factors of Safety 

Those Count in Aeroplane Construction 

NON-INFLAMMABLE 

Cellulose Acetate Base 

CelesiroD Cloth Varnishes 

proet ds another SAFETY FACTOR 

NON-INFLAMMABLE 

Ceiesiron Sheets^ Films 



Chemical Products Company 

93 Brood Street Boston, U. S. A. 

Mma/ectaror, ./ Cdhdto. Acetals /or merit IS toon 

Air Speed Indicators 
Altimeters 
Barographs 
Compasses, etc. 


International Aeronautical 
Instrument Corporation 

(Formerly A. HAUSTETTER) 

308 Madison Avenue New York 


GROVER C. LOENING 


THE NEW 1918 EDITION 

ENLARGED 

and 

SIMPLIFIED 


Of his extensively used textbook 

Military Aeroplanes 

Almost doubled in size and with the 
finest halftone and linecuts available 



Price $4.75 


JACUZZI BROTHERS 

2034 San Pablo Avenue, Berkeley, Calif. 
Propeller Manufacturers 



OVER TWENTY TYPES OF PROPELLERS 
ARE MANUFACTURED CONTINUALLY 
AT OUR PLANT 

Write for our price list 




,T ION 


STIMP SON-RIVETS 

T V (Abm, * T T 7 

4>X V ’ IRON kushrII fm ^ABRASS 


Large Stock 
Regular 

Sizes 

70 FRANKLIN AVENUE 70 



COPPER'' ''ALUMINUM 

We Make Screw Head Nails And Rivets For Every Purpose. 
EYELETS, HOOKS, GROMMETS and WASHERS for SHOES. 
SHELTER TENTS, CORSETS, LEGGINS, MAIL BAGS. 


Special 

o To 

BROOKLYN. NEW-YORK 


tOXBORO 

QUALITY INSTRUMENTS FOR AIRPLANES 

Airspeed Indicator or Buoyancy Meter Indicating Dial Type Thermometer 


Gasoline Level Indicator 


for circulating oil and water 


THE FOXBOR.O CO. 

New York Chicago 

San Francisco B 


Peacock Bros.. Mon 


Aluminum Company of America 

PITTSBURGH, PA. 

MANUFACTURERS OF 

Aluminum Ingot, Sheet, Tubing, Wire. 
Rod, Rivets, Moulding Extruded 
Shapes, Electrical Conductors 
GENERAL SALES OFFICE. 

2400 Oliver Building. Pittsburgh, Pa. 
BRANCH OFFICES: 


Kansas City 
New York 
Philadelphia 


Westminster Building 
Leader News Building 
I SI 2 Pord Building 
B R. A Long Building 


lorthem Alun 


'18 Widener Building 
112 Granite Building 
731 Rialto Building 
opolltan Bank Bldg. 

lo.. Ltd Toronto 

LATIN AMERICA 

Aluminum Co. of So. Am ... Pittsburgh. Pa 
ENGLAND 

Northern Aluminium Co., Ltd London 

Send inquiries regarding aluminum in any form 
nearest Branch Office, or to General Sales Office 


Certus 
Cold 
Glue 

The Glue with a 
Grip that Never 
Lets Go 

Certus is the original 
waterproof glue, every 
package bears the trade 
mark, use no imitation. 
Certus met all govern- 
ment requirements. It’s 
the one glue that does 
more than asked for. 

TRADEMARK in touch with 

Certus Cold Glue Co. 
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SEAMLESS STEEL TUBING 




Prompt Mill 
Deliveries 


COLD DRAWN SHAFTING AND SCREW STEEL 

Eastern Distributor: BOBDENTOWN STEEL A TUBE CORF. 

JULIUS BLUM & COMPANY 510-512 West 24th Street, New York, N. Y. 


ORDNANCE ENGINEERING CORPORATION 


NEW YORK OFFICE 

120 Broadway, Equitable Building 


LONDON OFFICE 

19 Queen Anne Chamber., Westminster, S. W. 


Government Contractors : : Consulting Engineers 

Manufacturers of Illuminating Shells, Trench Howitzers, Hand Grenades, etc., etc. 
Naval and Military Appliances and Parts designed, developed and perfected 
Designers and Builders of Military and Naval 
AIRCRAFT 



PHOTOCKAFH1C TjnmXQ ^DtHtTMEIT OF 

THE BROCK 
AUTOMATIC CAMERAS 

are the only cameras that make good negatives 
with shutter speeds of i/iooth of a second or 
less at speeds of over loo miles per hour. 

ARTHUR BROCK, JR. 

OFFICE-511 Bullitt Building, 131 South Fourth Streot 
FACTORY— 533 North Eleventh Street 
PHILADELPHIA, PA. 

Scientific Instruments, Tools, Dios, tigs and Fixasras 



WATERPROOF VARNISH 
KAURI PAINT 
Khaki and Gray 
GLOSS BLACK ENAMEL 



BROOKLYN VAKNISH MFG. CO. 

35 Nostrand Avenue, Brooklyn, New York 


ut 1. 1918 
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F LYING SCHOOL can accommodate 
six more students at once, teach- 
ing the United States and French 
methods >of flying, using Military 
Tractors, dual Dep control and Curtis 
motors. Excellent living accommoda- 
tions — hotel or private. Ideal field and 
surroundings for grasscutter and solo 
flights. 

Special O ffer to Mechanica l Students 
INDEPENDENCE AIRCRAFT COMPANY 


AIRPLANE MANUFACTURERS 

The United States Government 
uses and endorses 

THE WARNER AIRPLANE CONTROL 

’'There’s a Reason" 
particulars furnished upon 
request. 

Wm. Deshler Warner Sole Mfftr. 

Ei^ht. • East- - Broad • Street 

COLUMBUS - OHIO 



D’Orcy’s Airship Manual 

“ A singularly timely and useful work, 
which does for the aerial navies of the 
world something like what Brassey’s 
Annual does for the marine fleets ." — New 
York Tribune, June 8, 1918. 

$4.00 

THE GARDNER-MOFFAT CO„ INC. 

120 West 32d Street New York 



DON’TSCR APA LUMINUMPARTS 




Roebling Aircraft Wire 


John A. Roebling’ s Sons Co. 

TRENTON, NEW JERSEY 








LEYGRAND&CO. 

120 Broadway, New York 
MILL AGENTS 

Aluminum Sheets 


Screw Stock, Rod s 


1 Wire 


THE BROOKS MACHINE CO. 

SPECIAL TOOLS, 

GAUGES OF ALL KINDS, 
JIGS, FIXTURES and PARTS /or 
AIRPLANE ENGINES 


PROPELLERS 


All recognized builder* 
of airplane motors in 
America use Zenith on 
their product. 

Zenith Carburetor 
Company 

Kr. Tat DETROIT Oka 


WA DOYLE 
TRENTON NJ 



METAL 

HOSE 

For erecy 

Airplane Requireroeiil 

n 

m 

9 

1 



sL- 

Wi 

w 

Hi 



V 



Tycos 

Aviatio 






The “Perfect Starter' 



DOEHLER 

BABBITT- LINED BRONZE 

BEARINGS 


ca 



Aeroplane Cylinder Forgings 


Iso Propeller Hubs, Flanges a 




New Y ork Wire C&, Spring Company 


Classified Advertisin 
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INDEX TO ADVERTISERS 


Ackerman Wheel Co 

Ajax Auto & Aero Sheet Metal 
Aluminum Co. of America 

American Bronze Corp 

American Lead Peueil^Co ^ . 

Astoria Veneer Mills & Dock Co 
B 

Harcalo .Mfg. Co 

Betz- Pierce Co., The 

Uluiu, Julius. St Co 

Boeing Airplane Co 

Boston Auto Gage Co 

Brock, Arthur. Jr. . 

Brooklyn Varnish Co 

Brooks Machine Co 

Burgess Co.. The 

Certus Cold Glue Co 

Chemical Products Co 

Christensen Engineering Co . 't 
Cold Light Manufacturing Co. 
Continental Aircraft Corp. 
Curtiss Aeroplane & Motor Cor 
P 

Dalton Manufacturing Corp. 
Dayton Metal Products Co 
Defiance Machine Works 
Doehler Die l asting Co 

Doyle, W A 

Duesenberg Motors Corp. 
Dupont American Industries . 

E 

Eagle Aviation School 

Enameling ami Stamping Corp . 
Ericsson Manufacturing Co. 

Erie Specialty Co 

F 

Fakrig Metal Co 
Fleso Manufacturing Co. 

Foxboro, The. Co 

Fox Machine Co - 

G 

General Bakelite Co 

Gillette Safety Razor Co 

Goodyear Tire & Rubber Co. . . . 
Gurney Ball Bearing Co. . . 

11 

Hall-Scott Motor Car Co. 
Hartxell Walnut Propeller Co. 
llammacher. Schlemmer & Co 
Render Manufacturing Co. . . 
llolbrook Co., The 


Jacuzzi Bros 

Jamestown Propeller Co 

Johns- Manville Co., The H. W.. 


L. W. F. Engineering Ce 5 

Lansing Stamping & Tool Co. titi 

Lanzius Aircraft Co ’>0 

Leygrand & Co 06 

Loening, Grover C 02 

M 

Martin, Glenn L., Co 2 

Mattisou. C., Machine Works 53 

Moto Meter Co.. Inc.. The 10 

Motor-Compresaor Co .07 

Multiple Storage Battery Co 56 

X 

New Departure Mfg. Co 20 

New York Wire Sc Spring Co 67 

O 

Ordnance Engineering Co 64 

P 

Palmer-Simpson Co 65 

Park Drop Forge Co 47 

Penn. Flexible Metallic Tubing Co 66 

Pratt and Lambert, Inc 70 

Philips-Briuton Co 15 

Pryibil, P., Machine Co 46 

R 

Radium Dial Co 47 

Radium Luminous Material Corp 60 

Roebling’s, John A., Sons Co 65 

Rome-Turney Radiator Co 56 


So-Luminum Mfg. & Ei 
Sherwin-Williams Co 
Sperry Gyrosrnp.- Co. . 
Spon and Chamberlain. 
Standard Aireraft Corp 
Standard Tumbuckle < 
Steel Products Co.. Tlie 
•Slimpson. Edward B., I 
Strauss St Buegeleisen 
Strong. Carlisle & Hanu 


. Co. 


1 Co. 
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Taylor Instrument Companies 
Thomas-Morse Aireraft Corp.. 

Tioga Steel & irgU Co 

i V 

Union Gas Engine Co 

V 

Valentine & Co 

W 

Wakefield. C. C.. Co., Ltd.... 

Warner. Win. Deshler 

West Woodworking Co 

Widman. J. (’.. & Co 

Wisconsin Motor Manufacture 
Witteman-Lewis Aircraft Co. . 
Wood, J. W.. Elastic Web Co. . 
Wyman-Gordon Co 

Y 

Yates. P. B., Machine Co 

Yale and Towne Mfg. Co 

Z 

Zenith Carburetor Co 
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When you are overseas — you’ll need a Gillette 
even more than you do here in camp 


Trench life is harder. Shaving more difficult. A Soldier’s skin is apt to 
be burned or chapped. Hot water seldom to be had. Four years of war 
have done more to prove Gillette principles and demonstrate Gillette service 
than fifty years of peace. 

The principle of No Stropping, No Honing saves time. It saves space and 
weight. It does away with strop and hone — gives the fighting man his 
shaving kit in one compact unit. There is no shaving edge anywhere so 
good and lasting as the edge of the Gillette Blade. 

Have you seen the new GiUette Sets specially kit. Blades always sharp, always ready. No Strop- 


made for the fighting man? Two of them are illus- 
trated on this page. They were designed by members 
of the Gillette Organization in the Service — men 
who know what the fighting man is up against. 

Simple and compact, 'fit the pack, the pocket or 
the ditty box. No strops or hones to clutter up the 


ping — No Honing. When a man wants new Blades 
he can get them in any Post Exchange, Ship’s Can- 
teen, or Y.M.C.A. Hut, here in America or overseas. 

Our Paris Office carries stocks — Is constantly supply- 
ing the American Expeditionary Forces. Gillette Safety 
Razors and Blades on sale everywhere in France, England. 
Italy, and the Eastern battle fronts. 



Gillette Safety Razor Company 

Boston Mass-U-S A- 
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PRATT & LAMBERT 
AIRPLANE VARNISHES 

AS pioneers in the study of 
T*- the application of varnish 
requirements to the airplane in- 
dustry, we offer to all airplane 
manufacturers an unusual ex- 
perience and service through our 
Airplane Varnish Laboratory. 

PRATT & LAM BERT- 1 nc. 

Pioneers in the Manufactur e of Airplane Fini.Ae , 

134 TON AW AND A STREET 
BUFFALO, N. Y. 









WHEN THE GLORI0VS DAWN OF VICTORY COMES AND THE TRVE 
STORY OF THE WAR CAN BE TOLD, IT WILL BE FOVND THAT CVRTISS 
AEROPLANES AND CVRIISS A\EN HAVE ' DONE THEIR BIT!’ 
CVRTISS AEROPLANE AND MOTOR CORPORATION, BVFFALO,V.S.A. 
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